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Preparation of Tea Waste Blochar’ and Its Appllcatlon in Tetracycllne quoval

o

from Aqueous Solution : Py vy
FAN Shl -suo, LIU ‘Weén- -pu, WANG Jlng tao, HU Hong mei, YANG Yis nmg, ZHOU ’Nd :

(S( h“ool of Resources ,and Environment, Anhuy Agnc’g,}turdl. Umverslty, Hefei 230036 "China) /) J

Abstract: Tea Wa'ste biochar ( TWBC ).as “prépared ap’ 300°C, 500°C,

charadterized by~ elemental analysis, Brunauer;Emmett- Teller measurement, l‘ﬂ()urle.!!'l transform” finfrared spectroscopy’, =and X-ray

and 700°C under oxygen-limited atmosphere and -

photoelectron spec troscopy. TWBC was then used’ {o remove tetracycline from aqueou§ solution. Theé influences of solid-to-liquid Fatio,
pH, ioni¢ fypes, ‘andstrength were 1nvest1ga{ed The pétential mechanism between tetracycline and TWBC was also explored. The
re@ulg shéwed /that the proper solid-to-liquidiratio was 4 g-—L 4~The pH of the solution had little influence on the removal of
tetra(ychne.. ' Thénhibition effects of cation¥bns on letracychne follows Mg** > Ca** >K* >Na®. The NH, in the solution can
slightly promote the “adsorption of tetracycline by TWBC700. However, the existence of Cu can decrease the adsorption effect of
tetracycline by TWBC700. Increasing temperature can improve the adsorption effect of tetracycline by TWBC700. The pseudo-second-
order and Langmuir model can well fit the adsorption process of tetracycline onto TWBC. The adsorption capacity of tetracycline by
TWBC was TWBC700 > TWBC500 > TWBC300. The mechanisms of tetracycline by TWBC referred to the pore-filling effect, hydrogen
binding, and -1 interaction. Therefore, high-temperature TWBC has the potential to act as an adsorbent for removing tetracycline
from wastewater.

Key words; tea waste biochar (TWBC) ; tetracycline (TC) ; adsorption kinetics; adsorption isotherm; mechanism
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Table 1  Properties of tea waste biochars

WiH TWBC300 TWBC500 TWBC700
C/% 67. 41 73.83 77. 89
N/% 6.03 5.66 4.05
H/% 5.22 2.85 1.76
KAy, % 5. 60 8. 80 9. 80
0/%" 15.74 8. 86 6.50
H/C 0.077 4 0.0386 0.0226
0/C 0.2335 0.1200 0.0835
(N+0)/C 0.3229 0.196 7 0.1354
pH 8.08 10. 09 10. 29
RIS /% 54.48 33.05 28.63
HERH A/ /m? g ! 1.991 4.135 27.51

1)0(%) =100% - C(%) - N(%) - H(%) - K5 (%) ; 2) 1%
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Table 2 Functional groups of TWBC

i HEHA s HEH et wigh | e ik
3387 —OH 3386 —OH 3417 —OH 3427 —OH
2924 —CH, 1590 —COOH 2924 —CH, 2927 —CH,
1624 C=C/C=0 1413 0—C=0/C03" 1539 I AL 1541 I AL
1513 F5 L 874 57 C—H/CO0%~ 1159 C—0—C 1162 C—0—C
1456 C—H 75 809 J57% C—H 876 7% C—H/CO03~ 876 7% C—H/CO03~
1370 C—H 750 & C—H 812 5% C—H 802 57 C—H
1317 c—0
1242 —COo
1160 —Co
1108 c—0
1057 C—0—C

900 C—H
2.1.3 XPS TWBC300 , TWBC500 £1 TWBC700 f*) XPS &l ULIK

XPS I3 A7 AT RAERE i B9 R 0 TR KA 2.

2,4y MDA A R L2 3. [/ 2 A AT, TWBC300 .
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Fig. 2 XPS spectra of TWBC300, TWBC500, TWBC700 and TWBC700 + TC
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Table 3 Peak fitting of XPS
JLE B e TWBC300 TWBC500 TWBC700 TWBC700 + TC
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Fig. 4 Effect of pH on TC removal by TWBC700
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Table 4  Fitting parameters of adsorption kinetics
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Fig. 10 Main mechanism of tetracycline adsorption

on tea waste biochar
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